Hendrick, D J, Faux, J A, Anand, B, Piris, J, and Marshall, R (1978) . Thorax, 33, [425] [426] [427] [428] . Is bird fancier's lung associated with coeliac disease? Precipitin responses to different avian serum antigens occur in bird fancier's lung (BFL) and coeliac disease. Failure to distinguish between them could encourage an erroneous diagnosis of BFL in patients with coeliac disease, and the recent suggestion that these two disorders are strongly associated may be questioned, partly for this reason. In the present study small bowel biopsy specimens were obtained from 12 of a series of 14 patients proved to have BFL by inhalation provocation tests. None was suggestive of coeliac disease. Of a further 61 patients with biopsy-proved coeliac disease, seven were found to be exposed currently and 33 formerly to birds. As a result of clinical evaluation, BFL was considered a possible cause of undue breathlessness reported by three of the current bird fanciers only, and all underwent inhalation provocation tests. One alone gave positive results. We conclude that if a real association does exist between these two disorders, its clinical importance has been greatly exaggerated.
Interest in a possible association between coeliac disease and diffuse pulmonary disease was first kindled by the report by Hood and Mason (1970) of two patients with both these disorders. One was thought to have specifically budgerigar fancier's lung, but in the other intrinsic "autoallergic mechanisms" were postulated. The following year Lancaster-Smith et al (1971) reported diffuse lung disease occurring in three of 24 patients with coeliac disease, the proportion later being amended to three of 57 (Lancaster-Smith et al, 1974) . Like Hood and Mason, they considered that both disorders might depend on common disturbances of immunity, and that the lung and intestinal disease might be autoimmune in nature.
The possible association of extrinsic allergic alveolitis with coeliac disease has subsequently attracted rather more attention (Robinson, 1976; Editorial, 1976) . In particular, Berrill et al (1975) have suggested a strong association involving BFL. Of 16 patients thought to have BFL, nine were selected for jejunal biopsy, which showed villous atrophy in five. The assumption that the diffuse lung disease was BFL depended partly on the finding in all cases of precipitins to bird serum. No inhalation provocation tests were performed, and only one of the five subsequently achieved an adequate and persisting pulmonary response from bird avoidance alone.
It is now known that coeliac disease is independently associated with a precipitin response to bird serum . The antigen concerned differs from the antigens associated with BFL. It is not found in the bird droppings but it does occur in chicken egg yolk, surviving light cooking immunologically intact. It .
Results

PREVALENCE OF COELIAC DISEASE IN PATIENTS WITH BFL
None of the biopsy specimens from the 12 patients with BFL was suggestive of coeliac disease. The mean biopsy score was 05, the range being 0-2 (Villi alone: mean 0-1, range 0-1).
PREVALENCE OF BFL IN PATIENTS WITH COELIAC DISEASE
Seven of the 61 coeliac disease patients were currently exposed to birds (three to budgerigars, two to canaries, one to both, and one to turkeys The excepted patient had a -very different posttreatment biopsy score (0 conlpared with 6) but both precipitin tests, which were carried out near the middle of the intervening 11 months, gave positive results. Both pairs are consequently included in the analysis.
The relationship between the precipitins to the antigen associated with coeliac disease and the degree of mucosal derangement of the small bowel, as measured by the biopsy scores, is illustrated in the figure. The mean biopsy scores of the precipitin-positive compared with the precipitinnegative patients are given in the table. The difference between them was not much greater in the group with the shortest precipitin test/biopsy interval than in the other groups, and the same degree of statistical significance was found in all three. This reflects the fact that the biopsies associated with the longer intervals were generally follow-up procedures in patients whose mucosal appearances were known to have changed little over long periods. ). The present study shows there is a close relation to the degree of derangement of the small bowel mucosa, and it seems reasonable to assume that it is dietary egg that is the provoking factor. Such an immune response to dietary antigens is well recognised in coeliac disease, though it is not diagnostic of it.
Patients with active coeliac disease are consequently likely to show positive precipitin test results to bird serum irrespective of bird exposure or lung disease, and special care should be taken in interpreting the results when BFL is suspected in such patients. The precipitin response associated with coeliac disease entails a single reaction and hence presumably a single antigen. A common reaction is obtained with sera from other avian species and with chicken egg yolk but not with droppings nor with chicken egg white. By contrast precipitins to "BFL associated" antigens are confirmed by the demonstration of common reactions to both the serum and the droppings of the avian species concerned. More than one reaction may be seen depending on the degree of exposure. Reactions may also be obtained with sera from other avian species, but these are typically less numerous and less intense. Precipitins to the antigen associated with coeliac disease may consequently be distinguished from those to "BFL associated" antigens, but the latter are not pathognomonic of BFL nor does their absence exclude it. Similar limitations apply to the diagnostic specificity of chest radiographs and pulmonary function tests. For these reasons we have confined our investigations in this study to patients in whom the diagnosis of BFL had been established beyond reasonable doubt-all those in whom we had obtained typical positive responses to inhalation provocation tests.
Our dependence on diagnostic provocation tests does introduce a potential bias to the selection of our patients, since any with advanced pulmonary disease and limited pulmonary reserve would be excluded. So, too, would patients with serious illness from any cause, including coeliac disease, though this did not in fact occur in the present study. This bias is of some relevance since Berrill et al (1975) suggest intestinal absorption of avian antigens might be a factor in the pathogenesis or persistence of BFL. If this is so patients with coeliac disease might be expected to develop BFL more severely and hence be unsuitable for provo-cation tests. There is no obvious reason why initial presentation should be delayed until such advanced stages are reached, however, and so this minor bias is unlikely to influence our results significantly.
Our failure to show villous atrophy among our patients with BFL provides compelling evidence against an association between these two disorders of the strength suggested by Berrill et al (1975) . That one of our seven coeliac disease patients currently exposed to birds was shown to have BFL is, however, an intriguing finding. She was one of four currently exposed to budgerigars. This proportion may be compared to a prevalence of BFL of 0 5-7 5% predicted among current budgerigar fanciers in general . Little significance can be attached to this single case in a statistical sense, and larger surveys will be required to investigate the possibility that a weak association may exist between these two interesting diseases.
The discrepancy between our findings and those of Berrill et a! (1975) may depend on several factors. Each series of patients with presumed BFL was selected using different criteria, so that in our patients the pulmonary disease was less likely to be of long duration or great severity, while in theirs it may not have been specifically BFL in all cases. That villous atrophy should have been found so commonly in their patients with diffuse pulmonary disease of whatever cause is, however, surprising in view of the known low prevalence of diffuse pulmonary disease in patients with coeliac disease. This implies that a bias in favour of villous atrophy may have operated in the selection of their patients. Indeed one of the five with both pulmonary and jejunal disease presented with symptoms referable to coeliac disease alone. The pulmonary disease was found only after routine chest radiography. A further two of the five were already known to have villous atrophy. They were the two reported by Hood and Mason (1970) at which time the suggestion was first made that diffuse pulmonary disease and coeliac disease might be associated. It is therefore questionable whether these two should be included in a subsequent epidemiological study designed to test the validity of that initial hypothesis.
We are sympathetic to the hypothesis that intestinally absorbed avian antigens could influence BFL because a surprising proportion of our patients with BFL dislike and/or avoid eating eggs. Some are unable to provide an explanation for this, while others believe eggs provoke gastrointestinal discomfort, general malaise, or even increased breathlessness on exertion. Coincident coeliac disease could consequently be of great relevance to BFL because of defective mucosal handling of ingested avian antigens, even if no true association between the two disorders exists. It is of some interest that our only patient with both disorders first developed her pulmonary symptoms at the time of her only coeliac disease relapse. She had successfully followed a strict gluten-free diet for 18 years throughout which she had been exposed to budgerigars or canaries. Domestic stress and a short-lived depression had led to a transitory lapse from her diet, and a prompt full recovery (apart from slowly progressive exertional dyspnoea) followed its reintroduction. She did not like boiled eggs, but was unaware of any specific ill effect after eating them. We are grateful to Drs J M Black, W S Hamilton, and D Lane of the Chest Department, Churchill Hospital, and to Dr S C Truelove of the Nuffield Department of Medicine, Radcliffe Infirmary, Oxford, for allowing us to study patients under their care. Our thanks are also due to Dr J Krall of the Department of Community Medicine, West Virginia University, for statistical advice. Finally, we acknowledge a considerable debt to those of our patients who underwent time consuming and occasionally uncomfortable investigations that were not of immediate relevance to their management.
